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XIII . Experiments upon Air> and the effefis of different 
kinds of Effluvia upon it% made at York. By W. 
White, M. D. F. S. A. Communicated by John 
Fothergijl, M. D. F.R. S. 



Read Feb. 5, t i 1 jj £ experiments of which the follow- 

ing are only a part, and which I pur- 
pofe at my leifure to purfue farther, were originally 
-undertaken with the defign of afcertaining the Hate of 
the common atmofpheric air in and about this city. But 
in order to form a juft idea of this, it feemed to me ne- 
ceflary to find, by exa£t experiments, the real effe&s of 
the different kinds of effluvia upon air, efpecially fuch 
as are in a natural ftate conftantly mixing with the at- 
mofphere, and to the effects of which all refpiring ani- 
mals are conftantly expofed ; fuch are thofe from animal 
and vegetable fubftances, and from different kinds of 
foils. As the refult of thofe inquiries appeared to me not 
only curious, but in a medical view very interefting, I 
am in hopes they may be acceptable to the Royal So- 
ciety. 
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It may not be ar&ifs to premife a fhort defcription of 
the foil and iituation of this city* 

It is for the moft part built upon a morafs; this is 
more particularly the cafe in the part of the city fituated 
to the Eaft of the river, which is much the largeft. The 
foiltothe Weft of it ismore of a fand or clay. Itisdivid- 
ed into two unequal parts by the navigable river Ouze, 
running from N.W. to'S.E* Its fituation is in the middle 
of an extenfive vale, well cultivated, and drained in gene- 
ral ; nor is it kept very moid and un ventilated by numerous 
thick woods. We have no very high grounds near us, 
but at fome miles diftaiice, efpecially to the N. andE. 
are high hills of great extent, called the Wolds. To the 
South there is a gradual defcent down to the Hurhber. 
Our Waters are in general hard: we have one or two 
fprings of exceeding pure, foft water. Some of our 
fprings contain a considerable quantity of various neutral 
falts, efpecially the magftefia and Glauber's fait, fo as to be 
purgative \ we have two or three pretty ftrongly chaly- 
beate. The higheft ftate of the barometer in the three 
laft years Was 30.58; the loweft, 28.20. Thermometer 
in the fhade, higheft, 81; loweft, 8. Harring no Om- 
brometer, lhall only obferve \il regard to rain, that in 
1 774 we had 193 days in which more or iefs rain fell; 
in 1 775, 232 days; and in the laft year, 240. 

Vo l. LXVIIL C c Sefides 
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Befidesthe navigable river Ouze, we have a brook called 

the Fofs, which, riling about twelve miles E aft wards of the 

city,, runs towards it, and, wafhing the caftle walls, emp- 
ties itfelf into the Ouze. This ftream, after floods and in 

winter, overflows a large quantity of land, which in funv 
mer and autumn becomes an ofFenfive, ftinking morafs, 
almoft furrounding the Eaft part of the city. The un- 
healthfulnefs of the evaporation from fome hundred 
acres of ftinking mud, is farther increafed by its being 
made a receptacle for all kinds of naftinefs ; in this re- 
fpe6l we are more remifs than our anceftors. This has 
been its ft ate many ages: leland thus fpeaks of it, 
Fojfa arnnis piger^ injlarjiagnantis aqua collect a ex pluvid 
et terra uligine^ originem habet &c." In the thirtieth year 
of edward the third, before the king at York, divers 
perfons were punifhed for erecting por carta [hog's-ftyes] 
upon the banks of the fofs : and in hen ry the fourth's time 
the throwing in of dung and other naftinefs into the fofs 
was forbid under the fevere fine of one hundred pounds, 
as we find in drake's Eboracum. This was all clone for 
the prefervation of the fiflx; I wifli it was now attended 
to for a more important purpofe. The draining of it has 
been fome time in agitation, the utility of which is 
obvious * 

The 
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The apparatus ufed in making the following experi- 
ments is very fimple; and, though lefs oftentatious, may 
perhaps be more accurate than more complete inftru- 
ments. Firft, a veffel full of water, of a proper fize and 
figure. Secondly, a common barometer tube of a large 
bore, fo that an ounce phial full of air, being introduced 
into it, occupied at a medium 134 decimal parts of an 
ingh; and upon a further addition of an half-ounce phial 
of nitrous air, 205 : this tube is graduated by inches and 
decimals. Thirdly, glafs funnels, with necks of fuch a 
fize as to enter the tube. 

The air, the fubjedt of the experiment, was conveyed 
into the tube, by means of the glafs funnel, under water; 
the nitrous air is then added to it by the fame method. 
The fpace occupied by them both, immediately upon 
mixture, is noted down, as alfo the time by a watch : 
after ftanding the appointed time (half an hour, except 
where it is mentioned otherwife) the fpace then occupied 
is marked down, which being deduced from the firft 
gives the refult of diminution fought for : for example, 
an ounce phial of air from a putrid plumb, with the ad- 
dition of half of nitrous air, took up the fpace of 195 
(part of the firft being abforbed by the water in its paf- 
fage through it) ; after half an hour, ftill 1 95 ; fo that no 
diminution following, it was known to be mephitic. 

C c 2 Auguft 
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Auguft 30th, the fame quantity of the air of my garden, 
with the nitrous, occupied 205; after half an hour it 
was diminished to 145, which being deducted gave 60, 
the ftate of the air that day ; and fo of the reft. 

The medium ft ate of the air of the atmofphere. 
in upwards of two hundred experiments, was 6o° or 
6i°. 

exp. i. Sept. 1 3 th, it was in the worft ftate I ever ob- 
ferved it, 58°, the barometer being 30,30, thermometer 
69% with a calm, clear fky, wind S.E. air dry and ful- 
try, no rain having fallen for above a fortnight; on the 
fame day we had a flight fhock of an earthquake. 

exp. 11. Sept.' 20th, much rain falling, barometer 
30.00, thermometer 6o°, wind being South, it was 63°, 
exp. hi. The next day, Sept, 21, a high wind cleared 
the air, barometer 29*50, thermometer 52°, the air was 
64 . It was the fame O&. 5, the wind high and Wefterly, 
This was the pureft I ever obferved. 

exp. iv. I have only obferved it fo good as 68° in 
three inftances, Auguft 1 6, Sept. 20, and 29 ; thefe were 
all fliowery days, with a brifk wind. 

exp. v. As to the influence of the different winds 
upon one atmofpheric air, my experiments are as yet too 
few to afcertaiu it. I have generally found it the pureft 

during 
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during Wefterly winds, and the worft when it blew from 
the Eafterly points. 

exp. vi. The difference of the air a little way out of 
the city, from that in the city itfelf, is perceptible enough. 
Auguft 9th, the air of the city was 59% beyond the city 
walls 6 2 . On the 1 1 th of the fame month, the firft 
was 60V the laft 62 . 

exp. vii. Common air being brilkly agitated with 
water for half an hour, was found to be made worfe. In 
one experiment it was reduced from 59 to 57 ; in ano- 
ther, from 6i° to 59 ; in a third, from 6t° to 57 ; in a 
fourth, from 62° to 5 8°. Air obtained from glazier's 
putty by the nitrous acid was meliorated by the fame 
procefs. 

In order to find the effe&s of animal exhalations upon 
air, the following experiments were made. 

exp. viii, The air of my bed at night I found to be 
62°, the next morning it was reduced to 5 8°; this was 
feveral times repeated. The diminution here will appear 
very considerable upon obferving, that it was the effect 
of the breath, &c. of a fmgle perfon, in a large, airy 
room, the bed-curtains always open, except on the fide 
facing the window, which is quite open to large gardens, 
and never fhut with curtains. It fully Ihews the unwhole- 

fomenefe 
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fbmenels of fmall rooms, clofe beds, 8cc. efpecially in 

Xi wt'ilCl5» 

exp. ix. Some air which I had refpired as long as 
could be without manifeft inconvenience, was by it re- 
duced from 62° to 40 . This illuftrates the preceding 
experiment. 

exp. x. A fmall piece of frefh veal was pxit into a 
phial containing eight ounces of common air, and fuf- 
fered to remain therein twenty-four hours : the flefli was 
then perfectly fweet, but the air was much injured, be- 
ing <U,» in «hed *» « 4 - to S5 . Being left tog e t her 
twenty-four hours longer, the air was reduced to io°, 
or rendered nearly mephitic ; yet the flelh was not putrid, 
only fraelling rather faint and mufty. 

It is evident from hence, that fomething had efcaped 
from the flelh, whilft yet void of any putrid fmell,fo as to 
render the air very noxious : I fuppofe this effluvia to be 
pure phlogifton. Hence it feems, that this principle is 
capable of -riling, per fe, uncombined with the faline 
part of animal bodies, the union of which is fuppofed to 
give the putrid fmell. It proves Sir john pringle's fup- 
pofition, that phlogifton, when fingle, is imperceptible 
to the fmell; but I think it alfo mews it to be peftilen- 
tial. In our experiments it was devoid of fmell, confe- 
quently contained no mixture of volatilized acid; yet it 
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had the common property of all putrid effluvia, that of 
rendering common air noxious. 

exp. xi. Air taken from within a privy was found in 
feveral experiments to be equally good with the common 
atmofpheric air. One trial only gave a different refult; 
here the external air being 62°, that of the privy was 
only 6o°. 

The refult of thefe experiments was contrary to my 
expectation, and I was not fatisfied without makingfeve- 
ral trials. Sir john pringle obferves, that the faces hu- 
mane are, perhaps, in a natural ftate little if at all in- 
fectious. Thefe experiments confirm the juftnefs of his 
fuppofition. The recent excreta of a perfon in perfe6t 
health are here underftood; in putrid difeafes they muft 
neceffarily partake of the general ftate of the fyftem, 
and become very noxious and infedtious^ 

exp. xn. The following experiments were made to 
difcover the effects of vegetable effluvia upon air. They 
were put into a phial of air, containing eight ounces, 

« 

immediately after being gathered out of my garden^ 
the time of ftanding together half an hour, except in a 
few cafes particularly noticed. 
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Flowers of Ulmaria, diminifhed it from - . 63 to 5 a 

Ten-week Stocks, . . 63 to 53 

'Mignionette, . . . 60 to 54 

Calendula vulgaris, . . 60 to 54 

French ditto, . . . 60 to 55 
Nafturtium indicum, . . 60 to 55 

Carnations, . . . 60 to 56 

Tree primrofe, . . 60 to 56 

Antirrhinum, . . 60 to 5.7 

Leaves of Sage . • . . 61 to 55 

Thyme, . . . 6 1 to 5 6 

Mint (common) . » 6 1 to 5 7 

Ditto (pepper)- . • 6 1 to 5 7 

Pariley, . • . 61 to 57 

It is evident from thefe experiments, that vegetables, 
when frefh and vigorous, exhale a noxious matter in 
confiderable quantity, which quickly renders common 
air noxious. This is moft remarkable in the -flowers, 
next in the leaves, and this in proportion to their firm* 
nefs and texture* 

exp. xni* In the laft experiments we have faid, that 
the air only flood in contacSt with the vegetables half an 
hour; let us fee here what effeA a longer time of Hand- 
ing together may have, viz. 16 hours* 

Flowers 
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Flowers of Ulmaria climiniflied it from . 60 to a 

Ten- weeks flocks, ♦ . 60 to 1 

Leaves of Sage, . . . 61 to 9 

The vegetables were at the end equally fweet as when 
firft gathered and put into the phial of air. 

Thefe fadts are very curious, interefting, and con- 
vincing. It is amazing, that vegetables, whilft frefli and 
free from the leaft degree of putrefcency, fhould have 
fuch a noxious tendency as to fpoil the air, and render it 
not only ufelefs but fatal to animal life, and that in fo 
fliorr a time. 

We have here a linking example of the neceffity of 
faithful experiments: by them alone we can add cer- 
tainty to fcience, and develop nature in her moft fecret 
and abftrufe operations; and as flie is unchangeable in 
herfelf, every difcovery extorted from her is immutable. 
For want of attention to this laborious but fole method 
of coming at truth, it is a pretty general opinion in the 
world, that even rotten vegetables are little noxious : and 
a late author, whom I only mention becaufe his book is 
pretty generally read, in a chapter upon putrid fevers 
and infe&ion, exprefsly fays : " The effluvia of rotten 
" vegetable matters have little effedt in contaminating 

Vol. LXVIIL Dd "the 
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" the air; from fome experiments it appears, that they 
" poffefs rather an antifeptie virtue." 

We know, however, by fatal experience, that both ani- 
mal and vegetable fubltances, when in a corrupted Hate, 
are the obvious fources of the moft dreadful and alarm- 
ing difeafes, from the mildeft putrid fever up to the plague 
itfelf. Sir john pringle gives us an inftance of the jail 
or hofpital-fever, caufed by the infection of a gangrened 
limb. A dreadful fever was caufed at Venice by a quan- 
tity of corrupted fifli; and at Delft by putrid cabbages 
and other vegetables. Many inftances of this kind may 
be brought, by which countries have been almoft depo- 
pulated. 

But it is no wonder that animal and vegetable matter, 
when in a ftate of abfohite corruption, fhould be preg- 
nant with fuch dreadful effe6ts. Inftinit leads us to fly 
from the danger when we perceive the cadaverous fmell. 
The ninth, tenth, twelfth, and thirteenth experiments 
demonftrate, that our fenfes are by no means capable of 
diftinguifhing infection, nor, by warning us of the dan- 
ger, of leading us to avoid it. They fhew, that both animal 
and vegetable matter, when perfectly frelh, fweet, and 
devoid of putrefcency, exhales fomewhat of a very noxious 
nature, inducing a putrid ftate in the living body, which 
proves deftru&ive to animal life. 

i Hence 
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Hence I do not hefitate to declare, that in jails, hofpi- 
tals, and other crowded places, we ought not by any 
means to eftimate their wholefomenefs by the abfence of 
difagreeable fmells alone. The principle of difeafe may 
lurk therein unperceived by our limited fenfes. The 
method ufed in thefe experiments is the only true one by 
which we may judge with fome degree of fafety. 

The crowding together of a number of men in camps, 
hofpitals, jails, lick rooms, &c. will prefently generate a 
moft malignant and infe£lious fever; and in a very fhort 
time, efpecially if the place be clofe, unventilated, and 
the weather hot, the moft fatal effe&s will follow. Of 
this we have a moft remarkable example in the affair at 
Calcutta. 

Mr. holwell and one hundred and forty-five more 
people, in perfedl health, were, by order of the vice-roy, 
Ihut up in a place of confinement, at feven o'clock in the 
evening. The place was 1 8 feet by 1 8 feet, containing 324 
fquare feet, fo that there was a fquare for each perfon of 
2 6\ inches by 12 inches, which was fufficient to hold 
them without preffing violently upon each other. The 
weather was extremely fultry, and the place of confine- 
ment having only one fmall grated window to the Weft, 
the air within could neither circulate nor be changed. In 
lefs than an hour after their being inclofed, many of the 

D d 2 unhappy 
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unhappy people were feized with violent difficulty of 
breathing, feveral were delirious, the place was filled 
with incoherent ravings, exclamations, and cries of dif- 
trefs: the cry of water, water, was predominant; it was 
handed to them by the centinels, but had no effe£t in 
eafing their thirft. Before eleven o'clock many were fu£- 
focated, or died violently delirious. By twelve o'clock 
all that furvived, except a few at the grate, were to the 
higheft degree phrenetic and outrageous; they now 
found no relief from water, but air could not be pro- 
cured. Soon after, thofe at the grate grew lb infenfible* 
that We have no account of what happened till they 
were releafed from their confinement at fix o'clock nexfe 
morning. Such was the effedts of animal effluvia in a 
clofe and unventilated place in the fpace of eleven hours, 
that* out of one hundred and forty-fix fouls, no mote 
than twenty-three came out alive, and thofe in a high* 
putrid fever, of which, however, by frelh air, &c. they 
gradually recovered. 

In all confined places, in proportion to their airynefs* 
we find more or lefs of this. In hospitals, though the wards 
may give no marks of it by any apparent dirtynefs or 
difagreeable fmell, we may obferve its effects; difeafes 
which ufually admit in private practice of an eafy cure* 
are often very tedious^ and apt to afftune anomalous 

fymptoms. 
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fymptom*. Healthy perfons, admitted for the cure of 
recent wounds and other accidents, foon become pale, 
lofe their appetite, and are generally difchargad weak 
and emaciated, but foon recover by the benefit of frefh 
air. In fome hofpitals the cure of a compound fradlure 
is rarely feen ; in private pra&ice, and a pure air, fuch 
€afes feldom fail. Such and many more are the efFetts 
of bad air,, which, though not virulent enough to caufe 
a putrid fever in its more malignant form, is yet fuffi- 
cient to excite it to fuch a degree as to undermine the 
conftitutions of the patients, and render the diforders, for 
which they were admitted, anomalous,, tedious, and 



We have demonftrated, that the effluvia of vegeta- 
bles, even whilft perfectly fweet and frefh, are equally 
poifonous with thofe from animal fubftances. The vege- 
tables were feparated from their parent plant, confe- 
quently not in a growing or vegetating ftate. 

SXP. xiv ; Being defirous of finding the efie&s of 
efltavia from ripe fruit upon air, fix ripe goefeberaies 
flic^d were inclofed fixteen hours in a phial with eight 
ounces of common air : the air being then put to theteft, 
was found to be dimiiiifhed from 6%° to 40 .. 

Hesaca 
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Hence it appears, that frefb fruit have, in com- 
mon with other vegetable matters, a great power in pol- 
luting the air, and rendering it noxious. 

£xp. xv. In order to find whether any part of the 
pernicious effects of vegetables upon air in the twelfth 
experiment might be owing to their odorous particles, 
the following experiments were made, in each, the 
quantity of inclofed air was eight ounces ; the time of 
ftanding together fixteen hours. 

i o grains of Mufk diminifhed it from . 63 to 62 

^ f Camphor, . . . . 63^062 

Afla-fcetida, . . . » 62 to 62 

Saffron, ♦ . . . 62 to 62 

Opium, . . . . 60 to 5 8 

Vol. Sal. Ammoniac. . . 60 to 58 



o 

s 

o 



Mufk and camphire were fele&ed as examples of 
effential oils ; the firft of the animal, the fecond of the 
vegetable clafs. The affa-foetida as an inftance of the 
foetid odour; opium of the narcotic. Saffron, from its 
mode of preparation, is incapable of corruption whilft 
kept dry, and could give nothing but pure odour. The 
volatile fait was an example of the volatile odour. 

Hence we find, that pure odour has little, if any, 
effe£t in polluting the air. For where any difference 

occurred, 
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occurred, it is fo fmall, that I attribute it rather to fome 
little inaccurracy in conducing the experiment. Nor 
did I think it neceffary to repeat the trials, being fatisfied 
that their poiibnous effedts in the twelfth and thirteenth 
experiments were not in the leaft owing to their odour,, 
but to their organized ftrudture, tending to diflblution 
from the time they are deprived of nourifhment ; fuch 
is the perfedt agreement between vegetable and animal 
fubftances. 

It is demonftrable from hence, that the filling of 
rooms with nofe-gays and bunches of flowers is by no 
means a fafe practice, efpecially in clofe rooms or fick 
chambers; their effluvia are of fo noxious a nature as 
quickly to render the air unfit for the purpofes of refpi- 
ration, and cannot fail of having bad effects upon fick 
and valetudinary people in particular. 

But it is alfa evident, that the odorous parts of vege- 
tables, when feparated by art from the putrefcent, are by 
no means hurtful. Hence, except in particular confti- 
tutions, or in cafes where their ftimulus may be hurtful, 
they may be fafely ufed as agreeable odours, and to ob- 
viate the fmell in fick rooms, 8cc. The volatile alcali, as 
Sir john pringle obferves, appears in this view perfectly 

innocent* 

What 



3io Dr. white's Experiments 

What is here faid is underftood of plants gathered 
and feparated from the roots. Dr. priestley difcovered 
a different property in them when in a vigorous, grow- 
ing ftate, they then abforb from the atmofphere; but 
this ceafes with their life, they then exhale putridity, 
and haften to diflblution. 

We come next to another, not lefs curious and impor- 
tant, part of our experiments ; the effects of the -effluvia 
from moift, marfhy, and other kinds of foils, upon air. 

This fubje£t, as particularly connected with our art, 
regarding the endemic difeafes of different countries, 
and a plentiful fource of the moft dangerous difeafes, 
has much employed the attention of phyficians and phi- 
lofophers. The nature of miafmata is, as far as J know f 
as yet but imperfectly underftood; hence general una- 
nimity of opinion is not to be expedted : nor can a per- 
fect coincidence in the refult of experiments be at once 
attained, efpecially if made by p^rfons with different 
views, and under the influence of different ideas axid 
perhaps prejudices. 

In order to attain truth, we -ffiuft take faithful experi- 
ments, made with fedulous observation, for our guides; we 
fhall find them to reflect mutual light and truth upon each 
other. Thus we gradually lift up the veil of nature, and 
become acquainted with her genuine form; nor let us 

imagine 
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imagine her ways to be inimitable; it was merely 
through ignorance that the ancient Egyptians covered 
Ifis with a veil, making her declare that no mortal could 
lift it up. 

exp. xvi. The air over the river Ouze was conftantly 
purer than that of my garden by two or three degrees. 

exp. xvn. The fame was obfervable in the air over 
the fofs. This was at a time when, in confequence of 
floods, the current was pretty rapid, all the mud and 
marfhy ground being covered to a confiderable height 
with water. 

I next tried what effedt the fame waters might have upon 
air, when confined together. Two ounces of the water 
was put into an eight-ounce phial, fo that there were fix 
ounces of air; being corked up, they were fuflfered to 
Hand together fixteen hours. 

exp. xviii. The air from the Ouze water was equally 
good as at firft; and this in feveral experiments. 

exp. xix. The fame was the refult in the fofs water. 
It was perfe&ly free from mud, yet not fo clear as the 
river water, and had fome of the lens paluftrh fwimming 

in it. 

Hence we find, that the air was not any way polluted 
by Handing over the furface of water. Perhaps if longer 
time had been allowed in the nineteenth experiment, 

Vol. LXVIII. E e the 



%i% Dr. white's Experiments 

the lens palujlris might have grown putrid, and hurt the 

air. 

exp. xx. Some of the fofs water was next tried; fo 
foul as to depofit a muddy fediment upon ftanding. 

In on6 experiment the air was reduced from 6 2° to 
5 8°; in another, from 6 2° to 57 ; in a third, from 6o° 
to 56°. 

exp. xxi. It has been obferved by thofe phyflcians 
who have had the moft opportunities of being ac- 
quainted with the difeafes peculiar to low, ftagnant, and 
fenny fituations, that they feldom begin to appear until 
the water is fo far evaporated, that the black and flimy 
mud begins to appear. In order to know this, the fol- 
lowing experiments were made. 

Two ounces of the black ftinking mud of the fofs waa 
put into the eight-ounce phial of air; being clofed, they 
were fuffered to remain together twelve hours. The air 
in twelve trials being put to the teft, the refults were as 
follow. 

In feven experiments the air was reduced from 62 to 
34 ; in three, from 62 to 36 ; in two others, from 6o° 
to 35°- 

Thefe are convincing examples of the noxious effeds 
of the effluvia from putrid bogs and marflies. Although 
I was perfe&ly convinced of this by the authorities of 

Sir 
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Sir JOHN PRINGLE^, Dr. LINd'% CLEGHORti^, 8cc. as 

alfo by my own refledtions and obfervations ; yet I was 
pleafed to prove it in my own ftudy, and to be able to 
bring it to the evidence of the fenfes. It is not a little 
fetisfa6tory to prove, by modern experiments, the truth 
of obfervations made in remote antiquity. 

A late ingenious author fdJ , from experiments' made 
with raw flefh ftifpended over bogs, finding that the 
effluvia rather retarded than haftened putrefa&ion, ven- 
tures to declare* that he is " even inclined to doubt of 
" their (marfh effluvia) infalubrity in .any refpe&v* 

But it iliould be remembered, that an atmofphere, 
already faturated with putrid matter, was by no means a 
proper manflmum for taking off and fufpending a far- 
ther portion of putrnfcent matter. 

And we ought to confider, that miafmata, aque ac 
medfcameMa y Hon aguttt in cadaver. As all impreffion s 
upon our fyftem are made through the medium of 
the nerves, no motions can be excited, nor, farther 
imrtmJiqmdi nerw/ibe produced, in bodies divefted of 
nervous energy. My experiments prove, that marlh efflu* 
im are pbifonous to a living animal ; yet they may pro- 
fit iEXi&afes o£ the Army, %oy 
'{%) Eflay on the Difeafes incidental to Europeans in hot Climea. 

(c) Diieafes of Minorca, 
^*x|>e*ii&en^ 

E e % babl y 
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bably a& as an antifeptic upon the dead one. Fixed air 
is a powerful antifeptic in the one, but is deadly to the 
other. Nitrous air preferves all flefh from corruption 
after death ; yet let any living animal but once breathe in 
it, and it inftantly expires. Some of our bogs have the 
lingular property of preferving dead bodies not only 
fweet but pliable for many years ; but we are certain they 
are at the fame time deadly to living animals. 

exp. xxir, A fourth part of an eight-ounce phial was 
filled with the fame mud as in the l&ft experiment, but 
fo much dried in the fun as to be eafily rubbed into a 
powder, the reft being air; after being corked, they were 
fet by for twenty-four hours, and in the interim fre- 
quently agitated. The air being at the end put to the 
teft was fcarcely altered, the greateft diminution in feve~ 
ral different experiments was only from 6%° to 6o°. So 
that the air was yet quite good, although they flood dou- 
ble the time of that in the laft experiment. 

Hence it is evident, that bogs and marfliy grounds, 
when dry, or perfe&ly drained of their moifture, become 
healthy, and emit no noxious exhalations. 

This illuftrates the obfervation, that fuch iituatiom 

are not liable to produce their peculiar difeafes during 

the dry feafons, or after being well drained. And it is 

obferved, that in the moft unhealthy of our fettlements 

4 in 
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in Africa, the Eaft and Weft Indies, the inhabitants are 
at fuch times healthy. But when the wet feafons begin, 
the fcene is reverfed; the air immediately becomes 
vitiated, polluted, and deftru&ive; putrid fevers arife, 
and fpread deftrudtion over the country. The ingenious 
Mr. ives gives a dreadful inftance of this, and of the 
diabolical revenge of the Arabs, when they think them- 
selves injured by the Turks at Baffora : they, by breaking 
down the banks of the river near that city, lay all its en- 
virons under water. After the water is nearly evaporated, 
the mud and other impurities corrupting, pollute the 
air to fuch a degree as to caufe a moft mortal fever in 
that populous city. This was the cafe when Mr. ives 
was there: of this fever fourteen thoufand fouls pe- 
rilhed; and of the Europeans fettled there only three 
efcaped with life: a moft horrid mode of revenge, and 
a dreadful example of the deadly efFe&s of marihes and 
ftagnant waters in hot climates. Let us fee if we can 
prove this by a&ual experiments. 

exp. xxiii. To the fame powdered mud ufed in the 
laft experiment, was added as much water as was re- 
quired to bring it to the fame coniiftency with that in the 
twenty-firft experiment. This being inclofed with lixi 

ounces of air as before, flood twenty-four hours. 

The 
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The air had then contracted a noifdme fmell, like a 
new-cleaned ditch, arid was diminifhedfrom62° t0 49°* 
Several experiments gave the fame refults : on Handing 
longer, it was dh&inifhed from 6a° to 29°i 

This experiment proves: and illufticates the effects o£ 
moifture co-operating with unhealthy foils in producing 
their pernicious effe&s* Moifturfe to a certain degree h 
neceflary ta every kind of fermentation; hence I fufpedt> 
that by the failing of a certain cpiantity of rain upori> 
rparfhy grounds^ fermtotatkin immediately commences 
in the putrid foil, a quantity of vitiated particles are fet 
at liberty, by which the air is polluted. The degree of 
fermentation is influenced hy the degree of hea*, aod the 
greater or lefs quantity of moifhire* 

EXfc. xxiv. To the mud &fed in the laft experiment, fo 
much rqiore water was added as to dilute it fo that^ upon 
fubfiding, a considerable height of water fwam. above it ; 
it was confined With the air,, and flood as in the biE 
experiment. 

The air being then tried by the tefb, it was in nain- 
ftance found farther diminifhed than from 6a 6 to 5-6*. 

This experiment was made with a view of difedVering 
the efFedt of marihes and bogs when laid under watery 
and we find that their danger is in a gneat Toraeafure ofr* 
viated by it; fo that the putrid fermentation is either 

prevented 
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prevented by too much moifture, or the effluvia are ab- 
sorbed in paffing through the fuperincumbent bed of 
water: perhaps the cold generated by evaporation may 
have fome effect. 

This fully proves the propriety of Sir john pringle's 
remark, where, in giving cautions for avoiding difeafes 
arifing from putrid air, he fays, " As for cantonments in 
w marfhy grounds, if the troops muft remain there in 
" the dangerous feafon 5 it will be better to float the fields 
^ entirety, th^n to leave them half dry ; for the fhal- 
4C Icfwer the water the more it will corrupt, and the eva- 
u poraiian will be greater in. proportion ." How beautir- 
fully i&this Ulu&rafced by the twenfy-firft, twienty-fecond, 
tweafy-thxrd^ and tweirfy-fourth experiments! An in- 
ftance of the perfect agreement of faithful obfervation 
with tm$i and nature. 

exKkXv. Two ounces of dirt fwept from the ftreets 
were inclofed mifehe'^hial as before; after ftanding toge- 
ther twenty-four hours, the air was found to be dimi- 
ttiiked ooriftderably, from 6 %° to 5 o°. 

Hence it appears how well the magnates; cpnfult 
the health erf the inhabitants^ as well as the neatnefs 
of cities and Urge towns, by enforcing due attention to 
the cleaning and paving of the ftreets in their tefpec- 
tive diftri&s. 

r* EXP* 
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exp. xxvi. The fame quantity of loamy, vegetable 
earth, out of my garden, and brought to the confiftence 
of thick mud by addition of water, was next tried. The 
air was found but little worfe; in one inftance only di~ 
mini (lied from 59 to 5 5 ; in another, from 64 to 6i°. 
It is probable from hence, that fine loamy vegetable 
earth contains little putrefcent matter, as it gives little 
noxious effluvia. The addition of animal and other kinds 
of manures will much vary their effe&s in this refpe6t. 
exp. xxvii. A mafs of the fame confiftence was formed 
of pure clay and water, the other circumftances of the 
experiment being the fame. The air was not found the 
worfe by it in fix trials : in one there was only the fmall 
difference of 6a° to 6i°, certainly the refult of fome 
flight inaccuracy. 

So that the pure clay foils appear to be favourable to 
health; they emit no kind of feptic or noxious effluvia. 
exp. xxvi n. Wet fand was tried in the fame manner* 
and found to have no noxious effedt upon air: from 
which it may be concluded, that the general notion of 
the falubrity of fandy foils is founded on truth. 

I fhall at prefent conclude with recapitulating a few 
inferences, which feem to be proved by the preceding 
experiments. 

1. The atmofpheric air is rendered worfe by a long 
continuance of dry weather. 

It 
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a. It is purified by rains and winds, efpecially Wefterly 
ones. 

3. It is confiderably worfe in cities and large towns, 
than in the country, even at a fmall diftance. 

6. It is quickly poifoned by the effluvia from animal 
bodies, even whilft perfectly fweet and free from pu*- 
tridity. 

7 . Vegetable matters, when not in a growing ftate> 
have a limilar effeft, and in a degree equally powerful. 

8 . And this is not any ways owing to their aroma of 
odorous parts* 

9. Phlogifton fifes alone. 

1 o. Phlogifton is imperceptible to the fmell, perfe. 

1 1 . Phlogifton is, perfe, peftilentiaL 

1 2. The abfence of difagreeable fmells is by no means 
& criterion of the healthful ftate of jails, hofpitals, &a 
or of their freedom from infe&ion* 

1 3. Mere odour does not injure the air, nor do vola* 
tile alcalies. 

14. The air is generally pure over waters* 

1 5 . The air is greatly injured by the effluvia from the 
thick mud of bogs and marfhes. 

1 6. But this is much obviated by laying them under 
water. 
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17. Air is not hurt by fuch mud when perfectly dry. 

18. Air is alfo infeited by the dirt of the ftreets. 

19. Pure loamy vegetable earth has little of fuch 
efFe£t. 

20. Air is not at all polluted by pure clay foils. 

21. Nor by thofe of pure fand. 




